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DESCRIPTION 



REMOTE -CONTROL TOY AND EXTENSION UNIT 



Technical Field 

The present invention relates to a remote-control toy that 
controls a moving body by transmitting a control signal from 
a controller to the moving body. 

Background Art 

There have already been various remote-control toys that 
are driven by driving devices paired with controllers, based 
on control signals transmitted from the controllers . Each of 
the controllers contains control information as to the driving 
device with which the controller is paired. According to the 
control information, the running performance of the driving 
device such as the running direction or the running speed can 
be adjusted. 

In such a conventional remote-control toy, however, each 
control signal is transmitted silently and invisibly from the 
controllers. As a result, a user can have only a poor realistic 
sensation in the playing. Even in a match-up game, the match 
progresses silently, and lacks excitement. To achieve a higher 
realistic sensation, it is preferable to prepare each different 
device for effects suitable for each different type of driving 
device. However, doing so causes the problems of placement 
locations and costs . 



Disclosure of Invention 

Therefore, the object of the present invention is to provide 
a remote -control toy that provides high realistic sensation and 
more excitement of playing by employing a general extension unit 
that performs processing suitable for the type of each driving 
device by one unit, based on an operation by a user. 

The above mentioned problems are eliminated by a 
remote-control toy that includes: a controller that transmits 
a control signal containing an operating instruction based on 
an operation by a user; a driving device that is controlled to 
drive based on the control signal; and an extension unit that 
is capable of receiving the control signal. The extension unit 
includes a unit main body and a signal processing device that 
can be detachably connected to an external portion of the unit 
main body. The unit main body includes: a signal receiver that 
receives the control signal; a terminal portion that outputs 
the received control signal to the signal processing device; 
and a processor that performs processing based on an instruction 
signal that is output from the signal processing device. The 
signal processing device includes: a connecting portion that 
is connected to the terminal portion; a processing determining 
unit that discriminates the contents of the operating instruction 
contained in the control signal that is input through the 
connecting portion, and determines processing corresponding to 
the instruction contents; and an instruction signal output unit 
that produces the instruction signal based on the determined 
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processing, and outputs the produced instruction signal to the 
connecting portion. The processor performs the determined 
processing based on the instruction signal that is input through 
the terminal portion. 

With the remote-control toy of the present invention, the 
control signal that is transmitted from the controller to the 
driving device according to an operation by a user is received 
also by the extension unit. Like in the driving device, the 
instruction contents that are directed to the driving device 
and are contained in the control signal are decoded in the extension 
unit, and processing based on the instruction contents is 
performed. According to the present invention, the extension 
unit is configured with the unit main body and the signal processing 
device that is attachable to and detachable from the unit main 
body. In the unit main body, only the reception of the control 
signal and the processing are implemented, and the instruction 
contents directed to the driving device are discriminated and 
the processing corresponding to the instruction contents is 
determined by the signal processing device. Even if there are 
driving devices of several types, signal processing devices that 
can decode the instruction contents issued from controllers to 
the driving devices to be driven are connected to the unit main 
body, so that processing suitable for the type of each driving 
device can be determined in the signal processing device and 
can be implemented in the unit main body. Since the instruction 
contents are decoded in the detachable signal processing device, 
according to the type of the driving device to be operated, the 



3 



signal processing device that can decode the control signal 
corresponding to the driving device, should be connected to the 
unit main body. Further, since the signal processing device is 
to be connected to an external portion of the unit main body, 
the attachment and detachment of the signal processing device 
can be easily carried out. 

The operation determining unit may determine processing 
with respect to the sound corresponding to the instruction 
contents, and the signal output unit may output sound based on 
the instruction signal. Thus, the sound can be output from the 
extension unit as an audio effect suitable for the operation 
by the user. 

The above described problems are also eliminated by an 
extension unit that is provided in a remote-control toy that 
has a controller that transmits a control signal containing an 
operating instruction according to an operation by a user, and 
a driving device that is controlled to drive based on the control 
signal. The extension unit is capable of receiving the control 
signal, and includes a unit main body and a signal processing 
device that can be detachably connected to an external portion 
of the unit main body. The unit main body includes: a signal 
receiver that receives the control signal; a terminal portion 
that outputs the received control signal to the signal processing 
device; and a processor that performs processing based on an 
instruction signal that is output from the signal processing 
device. The signal processing device includes: a connecting 
portion that is connected to the terminal portion; a processing 
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determining unit that discriminates the contents of the operating 
instruction contained in the control signal that is input through 
the connecting portion, and determines processing corresponding 
to the instruction contents; and an instruction signal output 
unit that produces the instruction signal based on the determined 
processing, and outputs the produced instruction signal to the 
connecting portion. The processor performs the determined 
processing based on the instruction signal that is input through 
the terminal portion. The remote-control toy of claim 1 can be 
realized with this extension unit. 

Brief Description of Drawings 

FIG. 1 shows an example of embodiments of the present 
invention; 

FIG. 2A is a functional block diagram of an extension unit; 
FIG. 2B is a functional block diagram of a cartridge by 
vehicle; and 

FIG. 3 is a flowchart of the processing to be performed 
by the control unit of each cartridge by vehicle. 

Best Mode for Carrying Out the Invention 

FIG. 1 shows a remote-control toy 1 that is an example 
of embodiments of the present invention. In the remote-control 
toy 1, controllers 2A, 2B, 2C, and 2D are respectively paired 
with automobile models 3A, 3B, 3C, and 3D as driving devices. 
The controllers 2A, 2B, 2C, and 2D transmit control signals 4A, 
4B, 4C, and 4D to the automobile models 3 A, 3B, 3C, and 3D, 
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respectively. An extension unit 5 is disposed at such a location 
as to be able to receive the control signals 4A, 4B, 4C, and 
4D. Hereinafter, the controllers 2A to 2D will be referred to 
simply as thecontroller (s) 2, unless there is a need to distinguish 
them. Likewise, the automobile models 3A to 3D will be referred 
to simply as the automobile model (s) 3, unless there is a need 
to distinguish them . The control signals 4A to 4D will be referred 
to simply as the control signal (s) 4, unless there is a need 
to distinguish them. 

In this embodiment, infrared rays are used as the means 
of transmitting the control signals 4 from the controllers 2 . 
The automobile model 3 has the same ID number as the controller 
2 paired with the automobile model 3 . Controller 2 transmits 
the control signal 4, which contains the own ID number. If the 
automobile 3 receives the control signal 4 containing the same 
ID number as the ID number of itself, the automobile model 3 
determines that the control signal 4 is directed to itself. 
Accordingly, the control signal 4 contains the ID number for 
identifying the automobile model 3 paired with and control 
information as an operation instruction from a user. Also, to 
avoid crosstalk, the controllers 2 adjust the transmission timing 
of one another. In this embodiment, the ID numbers 1 to 4 are 
prepared, so that up to four automobile models 3 can be driven 
at once. However, the number of ID numbers is not limited to 
four. 

The extension unit 5 includes a unit main body 6 and card-like 
cartridges by vehicle 7 as signal processing devices. The unit 
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main body 6 has slots 8A, 8B, 8C, and 8D to and from which the 
cartridge by vehicle 7 canbe attached and detached. Hereinafter, 
the slots 8A to 8D will be referred to simply as the slot(s) 
8, unless there is a need to distinguish them. The cartridge 
by vehicle 7 is inserted to the slots 8 so as to be mounted to 
the unit main body 6. 

The cartridge by vehicle 7 corresponds to the automobile 
model 3 to be controlled one by one. 

Each of the ID numbers is unique to each corresponding 
slot 8. For example, when the ID number u l" is allotted to the 
slot 8A, the ID number "2" is allotted to the slot 8B, the ID 
number u 3" is allotted to the slot 8C, and the ID number M" 
is allotted to the slot 8D, if the ID number of the automobile 
model 3A is "4", a cartridge by vehicle 7 to correspond to the 
automobile model 3A should be inserted to the slot 8D set as 
ID number M" . Each of the cartridges by vehicle 7 to correspond 
to the other automobile models 3 should be also inserted to the 
slot 8 of the same ID numbers as the corresponding automobile 
model 3 . 

In this embodiment, the slots 8 are formed at four locations, 
but the number of slots 8 may be varied in accordance with the 
number of remotely controllable automobile models 3 at the same 
time. Also, an ID number setting switch corresponding to each 
slot 8 may be provided in the unit main body 6, so that a user 
can set an ID number corresponding to each slot 8 . In this 
embodiment, each cartridge by vehicle 7 is in the form of a card, 
and each slot 8 has such a shape that a card can be inserted 



7 



thereto. However, the shapes of each cartridge by vehicle 7 and 
each corresponding slot 8 are not limited to the above, as long 
as they can be detachably connected to each other. 

Referring now to FIG. 2, a case where sound is output as 
processing corresponding to an operation to the automobile model 
3 is described with respect to each component in the unit main 
body 6 and cartridge by vehicle 7 respectively. FIG. 2A is a 
functional block diagram of the unit main body 6. FIG. 2B is 
a functional block diagram of the cartridge by vehicle 7. 

As shown in FIG. 2A, the unit main body 6 includes : a power 
supply circuit 10 that supplies electricity to the unit main 
body 6 and the cartridges by vehicle 7, regardless of direct 
current or alternating current; an IR light receiver 11 as a 
signal receiver that receives the control signals 4 from the 
controllers 2; the slots 8 to each which the cartridge by vehicle 
7 is inserted; an audio MIX circuit 12 as a processor that 
synthesizes output audio signals produced in each cartridge by 
vehicle 7; and an amplifier circuit 13 and a speaker 14 that 
output the synthesized sound. Each of the slots 8 has a terminal 
portion 8a that inputs and outputs signals to and from the 
corresponding cartridge by vehicle 7 mounted to the unit main 
body 6 . 

As shown in FIG. 2B, the cartridge by vehicle 7 includes 
a connecting portion 7a to be connected to the corresponding 
terminal portion 8a, a control unit 15 as a processing determining 
unit, and an audio output circuit 16 as an instruction signal 
output unit. The control unit 15 is configured as a computer 
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that has a CPU and various peripheral circuits necessary for 
the operation of the CPU, such as a RAM and a ROM. 

The processing of each component during the time in which 
the control signal 4 transmitted from the controller 2 is received, 
and the sound based on the control signal 4 is output is now 
described. Upon receipt of the control signal 4, the IR light 
receiver 11 transmits the control signal 4 to the slots 8. The 
control signal 4 is then sent from the terminal portion 8a to 
the control unit 15 via the connecting portion 7a of the cartridge 
by vehicle 7 mounted to the slot 8. 

If the control signal 4 is discriminated to be directed 
to the corresponding automobile model 3, the control unit 15 
decodes the control information contained in the control signal 
4. If the ID number contained in the control signal 4 is the 
same as the ID number allotted to the mounted slot 8, the control 
signal 4 is discriminated to be directed to the corresponding 
automobile model 3 . The decoding of the control inf ormationmeans 
to determine the instruction contents from a user by the same 
method as the method used in the driving device . When the driving 
device is a running model like the automobile model 3, the 
instruction contents include "acceleration", "deceleration", 
"curving" , or the like . After the control information is decoded, 
a signal of an audio data producing instruction is output to 
the audio output circuit 16 to produce the sound corresponding 
to the instruction contents from the user. The audio output 
circuit 16 in turn produces an output audio signal according 
to the audio data producing instruct, and then outputs the output 
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audio signal to the connecting portion 7a. The output audio 
signal is input to the audio MIX circuit 12 via the terminal 
portion 8a. Here, the type of sound source does not matter, and 
a FM sound source, a PCM sound source, or the like may be employed. 

The audio MIX circuit 12 synthesizes the output audio 
signals transmitted from each terminal portion 8a. The 
synthesized output audio signals are adjusted by a sound volume 
adjuster 18 in the amplifier circuit 13, and is then output as 
sound from the speaker 14 . 

Referring now to a flowchart of FIG. 3, the processing 
to be per formed by the control unit 15 of each cartridge by vehicle 
7 after the control signal 4 is input to the control unit 15 
from the unit main body 6 from the unit main body 6 is described. 

First, the transmitted control signal 4 is discriminated 
whether to contain the ID number of the slot 8 to which the cartridge 
by vehicle 7 is inserted (step S20) . If the control signal 4 
contains the ID number of the slot 8 to which the cartridge by 
vehicle 7 is inserted, the control signal 4 is discriminated 
to be directed to the corresponding automobile model 3, and the 
control contents in the control signal 4 are decoded (step S21) . 
Based on the control contents, the operation of the automobile 
model 3 is discriminated, and an audio data producing instruction 
corresponding to the operation is produced (step S22) . In 
accordance with the audio data producing instruction, an output 
audio signal is produced (step S23) . The produced output audio 
signal is then output to the connecting portion 7a. If the control 
contents indicate "acceleration" , for example, an output audio 
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signal that represents a change in engine sound or squeaking 
sound of a tire caused with acceleration is produced, and is 
output to the audio MIX circuit 12 in the unit main body 6 . Other 
audio data that can be produced by the control unit 15 include 
data representing the sound of a car whizzing past, the cheering 
of crowd, or the sound or a car crashing. 

Meanwhile, if the control signal 4 transmitted in step 
S20 is discriminated not to contain the ID number of the slot 
8 to which the corresponding cartridge by vehicle 7 is inserted, 
the control signal 4 is discriminated not to be directed to the 
corresponding automobile model 3, and any processing is not 
performed on the control signal 4 . 

The present invention is not limited to the above described 
embodiment, and various modifications may be made to it. For 
example, other than the sound output that is auditorily effective, 
a visually effective such as light or a predetermined image may 
be performed as processing corresponding to the operation 
instruction directed to the automobile model 3. 

As for the driving devices 3, they are not limited to the 
automobile models 3, but may be combat vehicle models or animal 
models, as long as they can be controlled to drive by the 
controllers 2. In that case, the control unit 15 of each signal 
processing device 7 should be designed to be able to decode the 
control information for controlling the driving devices 3. In 
the case of a combat vehicle model, the sound to be output may 
be the sound of the caterpillar wheels or the sound of shooting 
or explosion. In the case of an animal model, the sound to be 



11 



output may be the animal call suitable for each animal model 
or the sound of the footsteps suitable for each animal model. 

The audio output circuits 16 may be prepared according 
to the various characteristics of the automobile models 3 . For 
example, if the automobile models 3 have different displacements, 
the audio output circuits 16 should be prepared according to 
the various displacements . In this manner , an output audio signal 
representing the engine sound suitable for each displacement 
is produced in response to the same audio data producing 
instruction. Thus, sound effects suitable for the characteristics 
of each automobile model 3 can be output. 

The output of the effect corresponding to each operation 
may not be performed at the same time as the operation by a user. 
For example, the predetermined data corresponding to the 
operation is stored in the control unit 15, and the signal for 
performing a predetermined processing may be output to the unit 
main body 6 in predetermined timing based on the predetermined 
data. 

As described so far, according to the present invention, 
a remote-control toy that can provide higher realistic sensation 
and more excitement of playing can be produced by employing a 
general extension unit that performs processing suitable for 
various types of driving devices by one unit, based on operations 
by users. 
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